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(54) METHOD FOR SYNTHESIZING 

5-CARBOALKOXYPYRIMIDINE DERIVATIVE 

(57) Abstract: 

PURPOSE: To provide a method of synthesis capa- 
ble of efficiently and industrially producing the subject 
compound being used as a raw material for a pyrim- 
idine derivative useful as an HMG-CoA reductase in- 
hibitor. 

CONSTITUTION: A compound of formula I (R 1 to R 2 
are H or alkyl, araikyl, aryl or heteroaryl which may 
be replaced, respectively) is reacted with a halophos- 
phoric ester of the formula (R 4 0) 2 POX 1 (R 4 is alkyl, 
araikyl, aryl or heteroaryl which may be replaced, re- 
spectively; X is halogen) preferably in the presence of 
triethylamine to give a phosphoric ester of formula II. 
Then the compound is reacted with an acid addition 
salt of amidine of formula III [A is alkyl, araikyl, aryl, 
SR 5 , OR 6 or NR 7 R 8 (R 5 to R 8 are H or alkyl, aryl, het- 
eroaryl, araikyl, alkylsulfonyl or arylsulfonyl which may 
be replaced, respectively) in the presence of a base 
and a pyridine ring is formed to give the objective 5- 



carboalkoxypyrimidine derivative of formula IV. 
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[CLAIM] 

[Claim 1] . A method for synthesizing a 5-carboalkoxypyrimidine derivative of 
the formula (V): 

[Chem 4] 




wherein R 1 , R 2 , and R 8 are independently selected from the group consisting of 
hydrogen, alkyl, aralkyl, aryl, and heteroaryl which may be substituted 
respectively; A is alkyl, aralkyl, aryl SR B , OR 6 , or NRTt 8 (R 5 , R* W, and R fl are 
independently selected from the group consisting of hydrogen, alkyl, aryl, 
heteroaryl, aralkyl, alkylsulfonyL and arylsufonyl which may be substituted 
respectively), 

which comprises reacting a compound of the formula (I): 
[Chem l] 




OH 0 

wherein R l , R 2 , and R 3 are the same as defined above, 

with a halophosphoric ester of the formula (II): (R 4 O) 2 P0X l , wherein R 4 is 



1 



(Chem 2] 




0 OPOfOR^ 
rChem 3J 



NH 
NH 2 



A -< (IV) 



wherein A is the same as deifined above in A. . 

pyrimidine ring. ' Pre8ence of * base, to form a 

(Claim 2j A phosphoric ester of the formula (IE) 
CChem 5j 

C0 2 R 3 

m 

0 OPO(OR 4 ) 2 

the same as defined above. • 

t^Zl (V) A meth<>d ^ 4 derivative of 

CChem 8] 





wherein H«. ». R 3 and A are the same a8 denned above 

which comprises reacting a phosphoric ester of the formula (HI): 




wherein B», R2 rs, R4 ^ ^ , 

salt of the amidine of the formut ST " 



fChem 7j 



NH 

A ~< (IV) 
NH 2 
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C0iR= or) 
R TY R {V * ~ 

OH O 



COjfl 3 



W3 
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(57) [Abstract] (There is an amendment) 

[Objective] Synthetic method which can produce 5-carboalkoxy 
pyrimdire derivative efficiently in industrially is ofTered 

[Constitution] By the fact that to compourri which is shown wit 
hForrnila (I), halophosphate ester (II) which is shown with 
type (RO) 2POX1 renting under existing of base, furthermore, 
acid addition salt of amidine which is shown with Formula (TV) 
reactinginder existing of base, and forming pyrinidine ring, 5 



Formula (V) is obtained 



OH 0 



00 



(I) 



COaR 3 



t£Zs R«tt7JMPJk 79JU*7k TU— ;U3&if. Afi7A> 

*/k r?)i*)w ry-iirft^ xif±/\pyx/^^-r) o 



(InFormula, Rl,R2 and R3, show hydrogen, alkyl and aralk 
yl or the like. R4, shows alkyl , aralkyl and aryl or the like. 
A, shows alkyl , aralkyl and aryl or the like. 5fi shows 
halogen). 



Ift&mXO&m} [dairies)] 

[tf#El} TfEit (I) [Qaiml] Synth^c netted of 5-carboalkoxy pyrirridineder 

ivativewlidi is shown with Below Forrmla (I) 

HtU [CheiricalFonriilal] 
CQzR 3 

OH 0 
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*;k T^;Mr;k T'J-^fctt^fny'J-Jk fccfctf 

) -C***t*fc*«BfC. a (R<0) 2 POXi (it*. R 4 tt 

(II) **lt(DSftTrfiK*-tfrTEa (in) -e^£*i 




it designates that it includes step which obtains phosphoric ester 
which is shown with below Formula (ID) by inconpound 
which is shown with ( in Formula , Rl, R2, and R3, beconing 
independent respectively, show hydrogen, alky 1 , aralkyl , aryl , 
orbeteroaryl. And group which is selected from group which 
becomes m these group which possess substituent is shown. X 
halophosphate ester (II) whi* isshown with formula (RsO) 

2POX1 ( in Formula, R4 show alkyl , aralkyl , aryl , or 
heteroaryl. And group which is selected from group which 

becomes in these bases which possess substitart is shown Xl 
shows halogen. ) reacting inider existing of baseband 



[Ch^ad Formula 2] 



CO2R 3 

-R 2 



! SrV f 

0 OPOCOR 4 ), 



(11) IcfcltSSgirStt-CfcS) V8i7f^ (in 
) l=. TIBS (iv) 

Nt3] 



In (In Formula , Rl, R2, R3, and R4 respectively, it is similar to 
definition in formula (I) or (II)) said phosphoric ester (HI), 
below Formula (TV) 

[Chemical Fornula 3] 



NH 



CM 



NH 2 



(5t* % Att7JU*Jk 75JWr/k 7«J— Jk S R*. OR 
6^fcttNR7R8$^U, R«. R<\ R^cfctfRStt^tl"? 
*l»SlL-C**. 7>MrJk 7'i-Jk ^DTU-ik 7 

?;Mr>k 7;u*;uxjl*- ;u£fc&7 y ;k 
Ttaa (v> 



step wrrich forms pyrirnidine ring by acid addition salt of anidin 
ewhichisfewnwim(mFmrijla,asfOT A, alkyl , aralkyl , 
aryl ,SR5,ORfi, or NR7RS showing. Rsjtajfc?, and RS, 
bexxHiing independent respectively, shows hydrogen, alkyl , 
aryl , heteroaryl , aralkyl , alkyl sulfonyl , or aryl sulfonyl. 
And group which is selected from group which becomes m these 
group which possess substituent is shown ) reacting under 
existing of base as feature, below Formula (V) 



Ht4j 



[Chemical Formula 4] 



C0 2 R 3 
A 

(3*. RK R 2 . Rsfc^tfAte^ft^ho* (I) tfctt ( (InFormJa,Rl,R2,R3,andA,resp^^ 
iv) lcfcl+*S«tH«-efc6) *S**i*5--*Jlrtf7n' irritionin formula (I) or (IV)) . 
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[□aim 2] Phosphoric ester which is shown with below Farmia 
(HI): 

[Chemical Formula 5] 



R 



CO2R 3 
.R 2 



O OPCKOR 4 ), 



01*. R<. RZfeJcyRStt^ti^ttJiiL-C. 7 

U -tux. R*tt7;Mr/k T^iMrik T'J— ;Htfctt^ 



[18*53] (111) -e*$*L5'j>KxxT;i, 



(In Formula, Rl, R2, and R3, becoming independent respective! 
y, show hydrogen , alkyl , aralkyl , aryl , or heteroaryl. And 
group which is selected from group which becomes in these bases 
which possess substituent is shown. And, R4 shows alkyl , 
aralkyl , aryl , or neteroaryl. And group which is selected from 
group which becomes in these group which possess substituent is 
shown). 

[Claim3] Phosphoric ester which is shown with below Formula 
(ffl) 



[Chemical Formula 6] 



CO2R 3 



0 OP0C0R 4 ). 



Off) 



bgiR£*i&8£*l»-) o lc. (IV) 



(In Formula, Rl, R2 and R3, becoming irriependent respectivel 
y, show hydrogen, alkyl , aralkyl , aryl , or neteroaryl. And 
group which is selected from group which becomes in these bases 
which possess substituent is shown. And, R4 shows alkyl, 
aralkyl , aryl , or heteroaryl. And group which is selected from 
group which becomes in these bases whic^rx>ssess substituent is 
shown ). below Formula (IV) 



[*7] 



[Chemical Formula 7] 



A — CM 
X NH 2 

(it*. Al47JMp;k 7U— Jk SR\ OR 

6^fcfiNR7R8$^L. R5. R<\ R^cfctfRSfS^ti^ 
:K&3jlLT7K#L 7;U^k 7U-;k ^fP7U-;k 7 

? ju+Jk 7;u*jwx;u*- iittz&r 'J — jux/M^Hs 



below Formula (V) which includes step which forms pyrinidine 
ring by acid addition salt of ami dine which is shown with ( in 
Formula, as for A alkyl , aralkyl , aryl ,SIS,OR6, or NR7R8 
showing. R5,R6,R7, and RS, becoming independent respectively, 
shows hydrogen, alkyl , aryl , heteroaryl , aralkyl , alkyl 



ISTAs ConvertedKokai(ta), Version 12 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: hrtp^/ww.intlsdence.com Tel:80(M30-5727) 



P.4 



£S3S<DS«"FT5£JS sulfonyl , or aryl sulfbrrj^pd * 
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7*-?) T*7F2fr&7^is>(0&&k£&£<Dft&T?5Lfo siilforryl , or aryl siifbrrj^pd group which is selected from 
£t*rtf'J£ y^SJJ^ffit &X8£&$?&* TIBit (v> group which becomes m these ba^ is 

shown. ) reacting undei^sring of base 



[{t 8] [ChenicalFonTiila8] 



.COiR 3 



(SC* % R\ R2 S RafecktfAli-t^l-ffcSC (III) 

(iv) icfcit&5£S<t^i-e&£) -c^**lS5-*;^7 



Synthetic method of 5 - carbo alkoxy pyrirnidine derivative wh 
ich is shown with ( in Formula , as for, Rl, R2, R3, and A, 
respectively it is being similar to definition in Formula (IE) or 

(IV)). 



wmotmtaaa 
[0001] 

JtCoA (HMG-CoA) iSTcS^CDGlSft)*: LT^JB& 

[0002] 

[^COSffi] HMG-CoA (3-tFD^V-3->fi^ 

;u >fr>t^ ^-sxh'J- 3 521- 

601 (1 990) (Journal ofMedicinal Chemistry 3 
3,52-60(1990)) . ftH¥ 1 -261 37 7*fiflL EPO 
, 367, 8 9 5^^ICC(D<fc9^^^(DR*ff/)^^ 

[0003] «*tf. ±Bvt-+il fr? ^f^>til 

TIBS (X) Tf^^H-SS-^^Hj+vtf'JSvVS* 

(X) tt % C(D£KlcfclvCtt. TsBX+-AIC^-r^9 
(vi) tf**iiSy^hVl:TEa (vil) t:^* 
*,47JUt t KfeitfTES (Vlll) T?***tS7Sv>(D 
BttiottSfifcSirtHau »&*i.fcfl:£«B (ix) 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention, regards synthet 
ic method of 5 - carbo alkoxy pyrirnidine derivative which is 
useful as inhibitor of rr/crroxymethyl gjutaryl CoA (HMG-CoA) 
reductase, and is utilized as starting material of pyrirridine 
derivative, 

[0002] 

[Prior Art] HMG-CoA (3- hydroxy -3- methyl - gjutaryl coenzy 
me A) reductase is rate detemination enzyme of ctolestero 
biosynthetic. As inhibitor of this HMG^Areductase, various 
pyrinidine derivative is known. For example, in Journal of 
Medicinal Chemistry Vol.33 and 52 page to 60 page (1990) ( 
Journal ofMedicinal Chemistry (ISSN 0022-2623, CODEN 
JMCMAR) 33 ,52-60 (1990)), Japan Oiexamined Patent 
PublicationHei 1-261377 raimber disclosure , EP 0,367,895 or 
the like, derivative of this kind of type is disclosed This kind 
of pyrirridine derivative, or, intermediate in order to synthesize 
that is useful as intermediate of various drug. 

[0003] For example, in above-mentioned Journal ofMedicinal 
Chemistry, as starting material of above-mentioned pyrirnidine 
derivative, 5 - carbo alkoxy pyrirridine derivative which is 
shown with below Formula (X) is stated As for this 5 -carbo 
alkoxy pyrirnidine derivative (X), as shown in below-mentioned 
scherneregarding this reference, to diketone which is shown with 
below Formula (VI), aldehyde which is shown with below 
Formula (VII) and acid addition salt of arridire which is shown 
with below Formula (VIII) reacting, ring closing it does, 
dehydrogenation doing compound (IX) which is acquired, it is 
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[OO 0 4] 
[<t9] 



• 



synthesized 
[0004] 

[Chemical Formula 9] 



F^^^OR 12 R° NH 2 

ivn) (w) 



NH 



(71) 



HNv^N 
(IX) 



JO 



C02R C 

^Lr 10 
* n*Jn 



R» 
(X) 



[0005] ±iBx*-ucfiivc. R9<burtt. m*ix. 

tt. 4-^l/tP7i-;k 4— £PP?x^M,fcif(D7 r 'J-- 

jk r»£ LTiimii* *^;k *v?Dif;i^<D7;u 
-;k A-z?)\,*u72L-)\,t££<j)T % )— ;k ^Ltr^L 

[oooe] fcftft (ix) a>lft*sttt. cc-ctt. 

1?fc£2.3-v£ P Q-5. 6-yy7/-1,4-^>^y > (D 

dq) £fflur*7fc>*iri^ 0 LfrU c<Di*fMSi 
£'J (x) *»*<k<xaittict*r*ci:*«-c 



[000 7] 



[0008] 

[gS£fP*1-£fctoo>^f£] *3gfflo>£J**2:tt. TBst 

(I) 

[0009] 



[0005] Inabove-rrEntionedsdienie,asR9, for example, met 
hyl and isopropyi or other alkyl, asRlO, for example , 4- 
fluorophenyl ard4-cWoropher^l OTOtheraryl, asRll, for 
example, irethyl and isopropyi or other alkyl ; cyclohexyl or 
other cycloalkyl ; or pte^l arri4- fhxrophenyl or other aryl, 
andasRl2, ethyl or other alkyl is stated 

[0006] Dehydrogenation of compound (PQ here, is done maki 
ng use of 23- dichloro -5,6- cfi cyano -1,4- benzoquinone 
(DDQ)which is a dehydrogenation agent But, because there is 
not a good method which this dehydrogenation is done in the 
industrially, it is not possible to produce above-mentioned 5 - 
carbo alkoxy pyrinidine derivative (X) efficiently in 
industrially. 

[0007] 

[Problems to be Solved by the Invention] This invention is som 
ething which it tries to solve above-n^nticmkxxm^entional 
problem objective is to offer synthetic method which can 
produce abov^mentioned 5 - canbo alkoxy pyrinidine 
derivative efficiently in industrially. 

[0008] 

[Means to Solve the Problems] As for synthetic method of this 
invention, below Fonrula (I) 

[0009] 
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[Charical Fannda 10] 



ID 



OH 0 



[00 10] (SC*. Ri % R2feJ:i;R3tt^-f^^L 

*i£S£^-f) vm£ti&it£ty\z % s (R4o) 2 poxi 

«£*l£££;*U xHt/xoyv*^) -C^S^^/nd'J 
>ixxf;i, (II) ££g<D#£T^££2t*-tTfBa (I 



[0010] step which obtairepbcqahoric ester which is shown wit 
h below Formila (HI) by inccmpoundwhidiisdx)wnwith(in 
FOTmda , Rl, R2, and R3, becoming independent respectively, 
show tydrogen, alkyl , aralkyl , aryl , or heteroaryl. And 
group s winch is selected from group which becomes in these 
group which possess substituent is shown ), halophosphate 
ester (II)wrachisshown\wthtype(R40)^Xl (inFornxila 
and R4 show alkyl , aralkyl , aryl , or heteroaryl And group 
which is selected from group which becomes in these group 
which possess substituent is shown. Xl shows halogen) reacting 
under existii^of base, and 



[00 1 i] 



[0011] 

[Chemical Fonrula 1 1] 



GCfeR 3 
0 OPO<QR% 



Off) 



[0 0 12] (SC*. RK R2. R3fe«ktfR4tt**L-f*ta 

(i) *fctt (id icteit*s«tH«-ca&s) sy>»x 

Xt^U (III) |c % TIH^ (IV) 

[00 13] 
[ft! 2] 



[0012] InflnFormul^asforRl^Rs, 

and R4, respectively, it is similar to definition in formula (I) or 

(II)) said phosphoric ester (HI), below Formila (TV) 

[0013] 

[Cherrical Formula 12] 



A— f 00 
X NH 2 

[0 0 14] (3t* % AttT/WtJk 79Jlr*Jk 7 , J-H> 
. SR 5 , OR 6 ^fcttNR7R8$^U R\ R<\ R 7 fc<J: 
tfR 8 f4-f*i-€ r *i»jiLr*** 7;MFJk 7'J— Jk ^fD 
7U-Jk 7^u*/k 7JI^JIrZJU*-jl'$fctt7 l J— Jk> 

(V) 



[0014] acid addition salt of amidine which is shown with ( in For 
mila , A show alkyl , aralkyl , aryl ,SR5,OR6, or NR7R8. R5, 
R6#7, and R8, beccrang independent respectively, shows 
hydros , alkyl , aryl , heteroaryl , aralkyl , alkyl sulfonyl , or 
aryl sulfonyl. And group which is selected from group which 
becomes in these group which possess substituert is shown) 
reacting under existing of base, by fcnnir^pyriiridine rirg, 
below Fcffmia (V) 
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[00 15] 

3] 



CO2R 3 



(V) 



[0015] 

[Chemical Formula 13] 



[0 0 16] (St*. ri. R2. RSfc^tfAfM-ii-eftit 
(l) Sfctt (IV) lcfcttSSSi:0«-C&S) vmtiiZ 



[0016] ( in Fornula , as for Rj, R2, R3, and A, respective, it is s 
inilar to definition in forrnjIaQOT (TV}) With step which 
obtains 5 - carbo alkoxy pyriiridlne derivative which is shown, 
it includes, above-mentioned objective is achieved with the fed 



[0 0 1 7] a (i) fcHb^fctt. TEit 

[00 18] 
4] 



[0017] Furthermore, as for compound of Formula (I), below F 
omnia 

[0018] 

[Chemical Formula 14] 



CQ2R 3 



Vr RS 



0 OH 



an 



[0 0 19] R\ R 2 fcJ:tf R 3 f**;h,^*i5i: (I) 

D tfSftU Sgteit (I) fl>fc£**J3J:tf*<D2**tt 

(Dft£!fe*fctt*(D2£m&fc (r) *4i«f*i6oa& 

[0020] ±&%mzis\'f&T)\,*)\,t urtt. Sffltt. 
c&rfr&ufimfzii&o m?Lti % i*;k »- 

?Pfcf;k -fV^PlfJk n-^/k -f V^*ik s-^U 

. t-^ik n-^v^/k -fv^>f;k **'<:/*;k s 
-*>^;k n-^*->Jk -f V^**>ik 

*/W4 % /\py>, T5/fe<fctfi>T//)>b&^P^bSS? 
[O02 1] ±Efc3tlcj3l+*7'J-;i,* trtt. #£L< 



[0019] As shown with ( inFcmiilajasforRljR^andRaJtis 
similar to definition in respective Fornula (I)), tautorrer (T) 
exists. It is understood that usually it exists with state of 
nixtureofanrpoiind ofFormula (I)anditstautomer (T)In 
this specification, when, conpound of Formula (I) simply, 
Formula (I) COTpound, or tautomer (I'), or mixture of those is 
meant 

[0020] As alkyl in above-mentioned each formula, listing alkyl 
of norrnal chain , branch , or ring shape. You can list alkyl of 
preferably Cl toC6. For example, methyl , ethyl , r> propyl , 
isopropyl , n- butyl , isobutyl , thes- butyl , t-butyl , r>- penryl , 
isopentyl, neopentyl , s- penryl , thet- penryl , n- hexyl , iso 
hexyl, neohexyl,s- hexyl and t- hexyl are illustrated As for 
above-mentioned alkyl, optionally substituted of 1 to 3 which 
is selected from group which exists of halogen, anino, and 
cyano. 

[0021] Asaryl in above-mentioned each formula, listing aryl of 
the preferably, C6 to Gz For example, phenyl , anaphthyl 
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~3®coa&3i£%LTi>T*<u\, 

[0022] ±fE&xticfcMta^xP7U-;u<!: LTtt. a 
flic N . S fc£ £ tzUol2i:tfttZti&^7- P7U -;u 

^x-;k tf-aUik */Uik -f v4r/'J;uftifA<«** 
ft&o ±E^fP7'J- ;wt % TJMrJk /\p^x 75/ 

[0023] ±E*aicfci+«7^MrJUf4. ±E7;u*;u 
c^^utf c 6 ~ c t ^>T y -;uT?a***ifcll*<*if 



[0024] *J6ffl(D*aicJ:*ttf % ±E0>«fc3lc % £t\ 

a (0 -e***t*fl:*4hrc. «*a>sttn?3* (r<o) 2 

POXi (it*. R4«T^;k T5iU*ik 7'J-Jk 
^□7U-^6ii;a«l**^4C*t6«>4t-c«j:4»*6 

a«**t4*s*u xitt/Npy>^^-r) -c^^ti^/\p 

>j>izxf;i (ii) ttKft£«. U>8ixf^ (no 



[0025] 
Htl 5] 




or p naphhyi are illustrated As for above-rrentioned aryl, 
optionally substituted of 1 to3\^ndiissdectedfiomgroup 
which consists of alkyl, halogen, amino , and cyano. 

[0022] Usting heteroaryl whichh^ Sand/ or Oct the like are c 
antained inside ring as heteroaryl inatove-mentionedeach 
formula. For example, pyridinyl , pyrinidinyl, furil, thienyl , 
pyrrolyl , quinolyl, and isoquindyl or the like are illustrated 
As for atow-rnenlioned heteroaryl, optionally substituted of 1 
to 3 which is sdected from group w^ alkyl , 

halogen , amino , and cyano. 

[0023] Aralkyl in above-mentioned each formula is group whic 
h above-mentioned alkyl is substituted with above^nentioned 
aryl group. You can list group which alkyl of preferably Cl to 
CiissiibsAiMedvWtharylofQstoClZ For example, benzyl , 
phenethyl,and phenyl propyl are illustrated As for above- 
mentioned aryl, optionally substituted of 1 to 3 which is 
selected from group which consists of alkyl , halogen, amino, 
and cyano. 

[0024] According to method of this invention, as description ab 
ove, first, in compound which is shown with Formula (I), 
halophosphate ester (II) which under existing of base is shown 
withryp^R40)2POXl (In Formula, R4 shows group whichis 
sderted from group which becmies in these group which 
possess alkyl, aralkyl, aryl , heteroaryl , and substituent Xl 
shows halogen )reacting and phosphoric ester (III) is 
obtained 

[0025] 

[Chemical Formula 15] 



OH 0 0 OPCXOR 4 ); 

[0 0 2 6] « (I) (III) icfci>r. R\ R 2 fc 

y-iu*fctt^xnru-ik fe*tfajMt«*^*c*i6 

* 75JU*Jk 7 l J-^frtt^fD7 , J-;k fcitfaa 



[0 0 2 7] ±IH/ND'J>»XXx^ (II) fC£ft£ft£/\ 



CD 



[0026] ( In Formul a (T) and (III), R; R2 and R3, becoming inde 
pendent respectively, show hydrogen , alkyl and , aralkyl , aryl , 
or heteroaryl And group which is selected from group which 
becomes in these bases v^dirxjssess substituent is showa And 
R4 shows alkyl , aralkyl , aryl , or heteroaryl. And group 
which is selected from group which becomes in these group 
which possess substitueH is shown ). 

[0027] As halogen which is contained in arjove-mentioned halo 
phosphate ester (II), listing chlorine, bromine, and iodine or 
the like. Preferably, it can use chloro phosphoric ester. 
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[0028] ±IBy\QU^8aS^ru (n) t*|:ixf^ 

^;UT 5 >&<5f(D h U 7)\,*)17 £ D B U »* 

L<®mX'2 % S*#$L<ttHJx^U7 = >tfm^;rt 

[0 0 2 9] ±EU>»xx^Mb&^»c^*tL5^JSi: 

Lrtt. 7-tzhxM;;k v£p;uy*v. v^p;ux^> 

[0 0 3 0] ±IBU>»XXxMbS^<DS^gtt. 



[003 1] ±E'J>8iXf^ (III) <fc. 3£ 



[0028}As above-imlion^^^ which is used for esterification 
reaction with above-mentioned telophoephate ester (U\ it is 
possible to use organic base or inorganic base. Regarding this 
invertiorL,beabletouse triethylairine, tri isopropyl amine, 
andl^N-cfi isopropyl emylanine or other trialkyl amine, and 
DBUor the like desirably. Most preferably, it can use 
trieitylarrine, 

[0029] As sol vert that can be used in above-mentioned phosph 
oric add esterification reaction , listing acetorritrile , 
dichlororrEthane, dichloroethane, benzene, toluene, and 
ethyl acetate or the like. Preferably, it can use acetorritrile. 

[0030] Reaction temperature of above-rrotioned phosphoric a 
cid esterification reaction is -30 °Cto roomtenperature 
usually, reaction time is 1 to 6 hours usually. 

[0031] Next, above-mentioned phosphoric ester (IE), and for 
mula 



[0032] 
[ftl 6] 



[0032] 

[Chemical Formula 16] 



X NH 2 



aw 



[0033] (it*. Af±r^+;k t^)\,*)w 7';-;u 

. SR\ OR 6 $f;ttNR 7 R 8 ^U R 5 . R 6 . R 7 ££ 

x}R*\t*ft?h&±LLx*m. 7>v*)W T'J— ;k ^fa 

-cs**t4±B7S5?:/ (iv) (ok# 

[t) 0 3 4] 
[ftl 7] 



[0033] Acid addition salt of above-mentioned ami dine (TV) wrri 
ch is shown with ( in Formula, A shows alkyl , aralkyl , aryl , 
SR5,OR6,orNR7R8. R5,Ite,R7 and R8, bearing 
independertreqpectively, show hydrogen, alkyl , aryl , 
heteroaryl , aralkyl , alkyl sulfonyl , or aryl sulfonyl. And 
group which is selected from group which becomes in these 
group which possess substituent is shown ) reacting, formula 

[0034] 

[Chemical Formula 17] 



.CO2R 3 
A 

[0 0 3 5] (St** RK R2. RafccfctfAtt^Jt-Ftl^ 
(I) Sfctt (IV) ICfclt£gg<t@*rCfc£) VTFZtlZ 
5-^/U7KT>U=i^vt 0 g^v>il35«: (V) £*§*±IB&J£ 
it. &&0>ft&T. %1&tpT'?jt>tiZ>o ±!B7£v> (IV) 



[0035] As for above-irenlioned reaction which obtains 5 - carb 
o alkoxy pyrimidine derivative (V) which is shown with (In 
Formula, as for Ri, R2, R3, and A, respectively it is similar to 
definition in Formula (I) or (IV) ), it is done under existing of 
base and in solvent As for above-mentioned airidine (TV), 
using in faro of salt which acid adds desirable. As acid, it is 
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KS. Se£^tf&lc#£Ll\> 7£^> (IV) (DS 



[O0 3 6] ±B75v> (IV) lCfclt£gft8Atf7;Mr 

jk 79;u*/k 7"J-;k sRsjfcttoRfi (R5fc£tf 

■J— Jk T=?)\,*)W 7)\,*)\,X)Hb-)\,ttti7 l )-)\,X 

S*U V*^Jk*;i"MrvK (DMSO) % N,N- 

y^f^A7SK (DMF) fc£7)</8^b*lSo 



good being whichever of ^^Bc acid and inorganic acid 
Regarding this invention, using inorganic acid desirable. For 
example, hydrochloric acid, nitric acid, carbonic acid, and 
sulfuric acid or the like especially are desirable. With types of 
substituent Aof arrddine (IV) reaction condition, namely, 
types of base and solvent which you use, and reaction 
tenperature and reaction time are appropriately selected. 

[0036] Substituent A in above-mentioned anidine (IV), when it 
is a alkyl , aralkyl , aryl ,SR5, or OR6 (R5and R6, becoming 
independent respectively, show hydrogen, alkyl , aryl , 
heteroaryl , aralkyl , alkyl surfonyl , or aryl sulfonyl. And basis 
which is sdected from group which becomes in these bases 
which possess substituent is shown), as above-msnrioned base 
using inor^ni c weak base. Preferably, it can use K2003and 
NaHCCteorthelike. polarity aprotic solvent is used as above- 
mentioned solvent, for example, dimethyl sulfoxide (DMSO), 
itcanuseN^-dirn^lforr^ or the like, 

reaction tenperature is 50 to 120 °C usually, reaction time is 
3 to 10 hours usually. 



[O O 3 7] f^SA^o N R7R8 ( R7fc J:tfR8fc % -f-ft 
T&MOR9 (Ml*. 7;U:frU£K£fcf*7;U*'J±g£K£ 



[0037] Substituent A, when it is aNR?R8 (R7 and R8, becoming 
independent respectively, show hydrogen , alkyl , aryl , ' 
heteroaryl , aralkyl. And basis which is selected from group 
which becomes in these bases whi ch possess substituent is shown 
), it can use MQR9(M shows alkali metal or alkaline earth 
metal. R9 shows alkyl. ) as above-mentioned base, alcohol is 
desirably used as above-mentioned solvent, for example, you 
can list methanol , ethanol , and isopropanol or the like, 
reaction tenperature is circulation tenperature (boiling point) 
of room tenperature to solvent usually, reaction time is 1 to 3 
hours usually. 



[0 0 3 8] Z<D£?\z. *«W<D*aicJ:*Ui % 
5-*;u^r;u3*->eg5y>S»i* (v) m&zttte 

[0039] 

[sbkm kit. m&m\z&v*&®£&mtz>ttztit>& 

[0 0 4 0] (HffiWl) 
(a) 4t£ty (I) (D£f£ 
[004 1] 



[0038] This way, according to method of this invention, efficie 
ntly to be ableobtain 5 - carbo alkoxy pyrirrridine derivative 
(V). As for this, it is possible to use as starting material of useful 
pyrirridine derivative as theinhibitor of HMG-CoA reductase. 

[0039] 

[Working Example(s)] Below, this invention is explained with 
Working Example , but these are irereiUustration, this 
invention is not something which is limited in these. 

[0040] (Working Example 1) 

(A) Synthesis of compound (I) 

[0041] 
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[Charical Formia 18} 



0 0 



:oci 



0 OH 



Of) 



CXI) 



n 



CO2CH3 

V OH 0 (la) 



[0 0 4 2] ^WV^fUmf-h (XI) 4. 3 2 
g (3 0mmol) ^HHV8. 6 4 m I fCj§& L/ciSjflE 
IC. 1 0%*8 J ft± HJ^A*»aE7. 7 2g (1 8mmo 

i) £*#Ticr i o^itrSTLfco -ecos^c, 

JC3 3%*Klfc^- hy^A*»3*7. 27 g (6 0mmol 
) tp-7JU^D^<>V-<;^P^-< K5. 13g (32. 4 
mmo I) ££HBSl::4 3#/>v[tr&TU SS^iStDiSg* 
f£«lc^££-e±t-f. KiBftXSiRNHtttL*:. 
h;ux>g£*Jg££*mL*:o 7KBlC2 0%iM&8. 1 g 

JSLfco SEW8L-C*/UL>£ffi£U (E) -3- ( 

p-7)l*U? -3-t KD^rV— 2— fV^'J^ZJ 
D^/X-K(la) (-««^<Dtt*Jltt(*(Da**) (& 
T. fcft* (la) £-f£) 6. 83gGfe^8 5. 6%)£* 
ttfc Ltifco S^tlfcfc^ft (la)(D^ffim*l6X^^ 
h;U (N MR) (DS9S^$mTlC^-ro 



[0043] NMR (CDCI3) : *1. 13 (6H, d, 
J = 7Hz) % 1. 22 (6H, d, J = 7Hz), 2. 4 
5-2. 6 0 (1 H, rn) > 3. 

> 3. 
1 3. 



K 3. 5 3 (3 H 
1 -8. 0 (8H, 
4 1 (1H, s) o 



s) 
1) . 



0 8-3. 3 0 (1 H, m 
6 4 (3 H, s) H 7. 0 
0 2 (1 H, sK 1 7. 



[0044] (b) UV&XXt^U (Ml) (B£f£ 
[0045] 



[0042] In solution which melts methyl isobutyryl acetate (XT) 
4.32g (30 mmol ) in toluene 8.64 ml, 10 nin applying 10 % 
sodium hydroxide aqueous solution 7.72g (18 mmol ) undo- ice 
cooling, it dripped In solution, ftntherrnore 4 3 parts applying 
33 % sodium hydroxide aqueous solution 727g (60 mmol ) and 
p- fluoro benzoyl chloride 5. 13g (32.4 mmol ), inthe same time, 
it drips, temperatureof Mxrf»luticm\^iric^^ 
temperature gradually, said nixed solutionthe 1 hour was 
agitated After that, toluene layer and water layer were 
separated It makes acidity in water layer including 20% 
hydrochloric acid 8.1g. It extracted in this water layer 
furthermore including toluene. These toluene layer adjusting. 
After wading, it dried with saturated aqueous sodium 
bicarbonate solution and saturated sodium chloride aqueous 
solution, vacuum concentration doing, it removes toluene. As 
liquid it acquired methyl (E) -3- (p- fluorophenyl ) - 3 - 
hydroxy -2 - isobutyryl propercate (la) (mixture of positional 
isomer of double bond )(J3elow, compound (la)) 6.83g( yield 
85.6 % ). measurement result of nuclear magnetic resonance 
spectrum ( nmr ) of compound (la) which is acquired, is shown 
below. 

[0043] Mrr ( CDQ3 ):51.13 (6H,dJ=7 Hz), 122 (6H,dJ=7 
Hz ), 2.45 to 2.60 (lH^n), 3.08 to 3.30 (IHm), 3.53 (3Iis), 3. 
64 (3Hs),7.01 to 8.0 (8Hm), 13.02 (lHs), 17.41 (IHs). 



[0044] (B) Synthesis of phosphoric ester (III) 
[0045] 



I STA's CbnvertedKokai(tm), Vision 1 2 (There may be errors in the above translation. ISTAcarmot 
be held liable for any detriment fromits use. WWW: http://www.indscienoe.com Tel:80O430-5727) 



P.12 



JP 94256318 Machine Translate 
[fcl9] 



[Charical Formula 19] 



OO2CH3 



0 OH 



CU') 



P-^N. CQ2<> 



CQ2CH3 

V 

OH 0 (l a ) J 



O F 
(CsHsdaPqoW " 



C02CH3 




0=ROC6Hs)2 



[0046] (a) X-mt>*ltzit'£® (la) 7. 99g (3 
Ommo I ) £7-fc h- Om I Kigfr LfciSiHi::. 

h 'J ^-^)V7 5 If 2 . 3 4 g (33 mmm o 

;U (lla) 8. 87 g (3 3mmo I ) JO*T 4 B£faSH$ L 
C(D;l^afC5%^Kl 0 0m I £ffE&X^M,1 0 0m 

. (E) -2- (p-^Uj-P^VV^/U) -3-v?x/* 

Ilia) (ferF> »J>8lXf^ (Ilia) 9. 60g 

(JR*6 4. 2%)^ B B B tltm:o 



[0047] Sbtifc'j>8xxf^ (ma) (Dg^m^ie 
k;u (n mr) o>as«a*feiTic^r 0 



[0048] NMR (CDCIg) : <5 1 . 30 (6H, d, 
J = 7Hz), 3. 65 (3H, s). 3. 85 (1H, m 
K 6. 90-7. 30 (12H, m) % 7. 8 0-7. 9 
2 (2H, m) o 

[0 0 4 9] (c) s-fiji,*?)^*^?*) zi>>m&& ( 

Va) 0>£f$. 



[0046] In solution which melted compound (la) 7.99g (30 mm 
ol)vittchis acquired withthe (a) m Aiding 
trietrylamine 2.34g (33 mmmol ) under ice cooling, 10 irin it 
agitated chloro cHphenyl phosphate (Ila) 8.87g (33 mmol ) 
adding to this solution, 4 hours it agitated. After agitating, 
ethyl acetate layer was separated into this nixed solition, 
inclucfinghe 5 %hydrochlGrie acid 100 ni and ethyl acetate 
100 ni. ethyl acetate solution which is acquired, after washing, 
was dried with saturated sodium chloride aqueous solution 
vacuum concentration doing this ethyl acetate solution, it 
removes ethyl acetate. You wash iradue which is acquired, 
making U9e of the ethyl acetate - ethanol. As crystal it acquired 
methyl (E) -2- (p- fiuoro benzoyl ) -3- diphenoxy riicsphinoyl 
oxy - 3 - isopropyl propenoate (Ilia) (Below, phosphoric add 
ester (ffla)) 9.60g ( yield 642 % ). 

[0047] Measurement result of nuclear magnetic resonance spect 
rum (nmr) of phosphoric ester (Ilia) which it acquires, is 
shown below. 

[0048] Nmr ( CDC13 ):5L30 (6H,<y=7 Hz), 3.65 (3Hs), 3.8 
5 (lHm), 6.90 to 7.30 (12H^n), 7.80 to 7.92 (2Hjn). 



[0049] (Q Synthesis of 5 - carbo alkoxy pyrirridine derivativ 
e (Va) 



[0050] 

[<b2 0] 



[0050] 

[Chemical Formula 20] 



CO2CH3 
O-ROCsHsfe 



NH 2 )^FV^ CO^H, 



SCHj 
(V«) 
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[005 1] (b) -eSbftfcVVKxX^U (I lie) 1- 
99g (4. OOmmo I) |C. s->f MVf t«5b7« 
ggjg (IVa) O. 7 2g (2. 6mmo I) . tokffiKfcy 
*>A0. 64g (4. 6mmo I ) ?>IX)\>** 
vKl Om I 0>;*I£$j£2H);u 9 0%T?7l$HflttU ELfc 

g. BH&« : n-^*-fr>/v£ 3/1) "CIS 

SU 4- ( P -^;u^D^x-;u) -6— <v:?ntr 

2— > * tr y a v v-5- * * v u- h (va) 
UTF\ 5-*;^7;m*e/ey ^v^SM* (Va) fc^ 

5) O. 28g (S*2 196) £$S B B at LT^fco 

[0 0 5 2] m 6*tfc5-*IU#T^3**>lfy SS^BMH* 
(Va) (DttttflUfeQSX** M, (N MR) <D^£*§g£WT 

[0053] NMR (CDC I 3) : 51. 31 (6H, d, 
J = 7Hz) . 2. 61 (3H, sK 3. 14 (1 H, h 
ept. J = 7HzK 3. 70 (3H, s), 7. 13 ( 
2H, m), 7. 66 (2H, m) 0 

[0 0 5 4] {mMW2) 

[0 0 5 5] 

[fc2l] 




[0051] In phosptaric arid ester (ma) 1.99g(4.00 mmol ) wrric 
hisacqiii^vvdth(bXnixtra 

(TVa)0.72g (26 mmol X anhydrous potassium carbonate 0.64g 
(4.6nm>l),and cfims^sdftKide 10 ml adding. 7hoursit 
a^tated with 90 °Q reacted In this reaction mixture water 
adding, Firtfcrmore it extracted including ethyl acetate, ethyl 
acetate layer is separated, said ethyl acetate layer water washing 
is done. After that, vacuum cuimiliation doing, it acquired 
crude product 1.46g This crude product, is refined with silica 
gdcdiimchronBtography (silica gel 30g and developing 
solves! m- hexane / (fichloromsthane =3/1). As crystal it 
acquired methyl 4 - (p- fluorophenyl ) - 6 - isopropyl - 2 - 
methyhhio pyrinidine - 5 - carboxylate (Va) (Below, 5-carbo 
alkoxy pyrinidine derivative (Va)) 028g ( yield 21 % ). 

[0052] Measurement result of nuclear magnetic resonance spect 
rum ( nmr ) of 5 - carbo alkoxy pyrinidine derivative (Va) 
whichft acquires is shown below. 

[0053] Nmr (GDCl3):5L31 (6H,dJ=7Hz),261 (3Hs),3.1 
4 (lHheptJ=7 Hz \ 3.70 (3fisX 7. 13 (2H^n), 7.66 (2Hm). 

[0054] (Working Example 2) 
[0055] 

[CharicalFOTmula21] 



F ^ CO2CH3 



fV ) 



HCI 



0 0 
0=PC0C6H5) 2 



CH,NH 



[0 0 5 6] SlEttia) (b) ^btlfc'iVftlXf^ ( 
Ilia) 5. 00 g (10. Ommo I) fiJctfl-J* JH?7 
-V>£K£ (IVb) 1. 42g (13. Ommol) 
SS^a'ST^SHM*/-;^ 5 m I |::HjB*i*fco CCD 
HjRjSK-J- hy^A> Mr*>K2. 80 g (5 2. Ommo 

I) £&ALtr<> RPa3 0»UD»aaLfco > 

* / £R»x^u- 1 %«lb^- h y ^ATicjSifcictt 

+ hy^A*»as*tf 5%«fc+ h y 

MO -6—f V^P f;U-2~ (N->^;U7S/) fcf'J5v> 



[0056] Phosphate ester (ffla)5.00g which is acquired with (b)o 
fWoiring Example 1 (10.0 mmol ) andthe 1- methyl guanidine 
hydrochloride (TVb) 1.42g(13.0mnr>l), under nitrogen 
ata)sphere,siEpensianitdidin anhydrous methanol 25 ni. 
sodium rrethoxide 2.80g (52.0 mmol ) was thrown to this 
suspension solution, 1 rxxr 3 Orrin heating aixirefluxing was 
done, methanol solution, partition was done in ethyl acetate - 
1 % sodium chloride aqueous solution, organic solvent layer was 
separated. This organic solveri layer, is washed with 5 % 
sodium hydroxide aqueous solution and 5 % sodium chloride 
aqueous solution. After that, it dried making use of anhydrous 
magnea urn sulfate. This organic solvent layer vacuum 
ccrcentration was done, extrusion crystallization it makes 
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# 



-5-*;u**vU- h (vb) 
eU5 5>B*# (Vb) 1 



5— 1l)li£-?)l^lris 
2 7 g (4X^4 1. 7 



[0O57]8 e> tl/r5- * ;UtK7^ 3 * V t" "J H= v >g|3H* 
(Vb) OttBft&AX** h;U (N MR) (D£lS£g£JaT 

[0058] H-NMR (CDC I 3) : 5 1 . 26 (6H, 
hept, J = 6. 8Hz), 3. 05 (3H, d f J=4 
. 7Hz). 3. 16 (1H, hept, J = 6. 8Hz) 
% 3. 61 (3H, s). 5. 30 (1H, b). 7. 06 
-7. 6 1 (4 H, m) o 

[00 5 9] (»Efl3) 

[00 6 0] 

Mb2 2] 



sac^Kdi 



readual product which is ac^Kzd including tternethanol - water. 
As white crystal, it acquired methyl 4-(r>fluororjhenyl )-6- 
isopropyl - 2 -{N- methylanino ) pyrimidine - 5 - carboxylate 
(Vb)03elow, 5 - carbo alkoxy pyrimidine derivative (Vb)>l. 
27g( yield 41.7%). 

[0G57]Nfeasi]rerneritresufto 

rum ( nnr ) of 5 - carbo alkoxy pyrimidine derivative (Vb) 
which it acquires is shown below. 

[0058] H- nnr (OX33):5l26(6HUi£pt r r==«.8Ife),3.05(3 
IW=4.7 Hz ), 3.16 (lHheptJ=6.8 Ffe ), 3.61 (3I^s), 530 (1H, 
b), 7.06 to 7.61 (4Hm). 



[0059] (Working Example 3) 
[0060] 

[Chemical Formula 22] 




[0061] mmmi (D (b) -n&^MzV^mxxTii c 

I Ma) 1 OOmg (O. 2mmo 1 ) £ J — JH . 

5m I (C^U CKDSgaiC^T-i/VtlKtg (IVc) 40 
mg (O. 4mmol) ^{/tMJO^ ^yK43m 
g (0. 8mmo I) £2)n*_fc 0 CCDjSjSE^ST? 3 Bf R3g 

x^-eaaiSfiofco covxfju-f^Ss tea* 

-r- (JgS§;§« :M^fU>/yif^x-f^=95/ 

5) "efSHU y^it 4- (p-7^tD7i-W —6—^ 
V^P tfjl— 2— 7 5 / tf »J 5 y>-5-*J*yl/- h ( 

vc) (bt, 5-*;u#7;ua*S/eU5s;>Ban* (vc) 

£l>?) 3 2mg (JR$5 5. 2%) £fSSt LtSfco 



[0 0 6 2] e>*Lfc5-*;U3l?T^3*vtf M S */>R«{* 

(vc) <r>®m%&v&x'<<7 (nmr) ©ase»*«T 

[0 063] NMR (CDCI3) :<51. 2 5 (6 H, d, 



[0061] Phosphoric acid ester (Ilia) 100 mg (0.2 mmol ) which 
is acquired with (b) of Working Example 1, it melts in 
anhydrous methanol 1 .5 rri. guanidine hydrochloride (IVc) 40 
mg (0.4 mmol ) and sodium methoxide 43 mg (0.8 mmol ) was 
added to this solution. This solution 3 hours is agitated with 
roomtenperature. Furthenrore 2 hours heating and r^^ 
doing, it reacted solvent is removed from this reaction mixture. 
In residual product which is acquired it extracted with diethyl 
eiherinclucfing water. You washed this diethyl ether solution, 
making use of saturated sodium chloride aqueous solution, dried 
vacuum concentration it does. Crude product which is acquired is 
refined with silica gel column chromatography ( developing 
solvent : methylene chloride / diethyl ether =95/5). It acquired 
methyl 4- (p- fluorophenyl ) - 6 - isopropyl - 2 - arrino 
pyrimidine - 5 - carboxylate (Vc) (Below, 5 - carbo alkoxy 
pyrimidine derivative (Vc)) 32 mg ( yield 552 % ) as crystal. 

[0062] Measurement result of nuclear magnetic resonance spect 
rum ( nmr ) of 5 - carbo alkoxy r^rimidine derivative (Vc) 
which it acquires is shown below. 

[0063] Nnr ( CDC33 ):81.25 (6H,cU=7 Hz), 3.13 (lHro), 3. 
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J = 7HzK3. 13(1 H,W 3. 63 (3H, s 
K 5. 2 4 (2H, bsK 7. 10 (2H, m>. 7. 
5 5 (2 H, m) o 



^^^^^^ 



[0064] 

^Vg&Sftf*. H MG — C o Ai&5t&&<J)$iWMt. LT^ 



63 (3HsX 524 (2H,bsX 7.^pt*n), 7.55(2Hm). 



[0064] 

PEffectsofthelnventicHi] According to this inveritiOTi, by deag 
rating compound (I) as active ester, acid addition salt of 
arridine operating, pyriiri angle step, 5- 

carbo alkoxy pyriiridine derivative can be synthesized 
efficiently. According to this invention, it is possible to obtain 
5 - carbo alkoxy pyrinidine derivative efficiently with industrial 
scale. As for 5 - carbo alkoxy pyrinidine derivative which is 
acquired, it is used as starting material of useful pyrinidine 
compound as inhibitor of HMG<bA reductase for ideal. 
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